1. Experimental Method.
Preparation Fe incorporated CNF:
Fe incorporated CNF was prepared by Ar + ion irradiation process as shown in the following schematic figure S1. Samples were prepared on commercially available graphite foils (5 mm × 10 mm × 100 µm in thickness) by ion irradiation method, using Kaufmann-type ion gun (Iontech. Inc. Ltd., model 3-1500-100FC). In this process, Fe plate was placed perpendicularly to the graphite foil as Fe source. Both the carbon foil and the Fe plate were co-sputtered with Ar + at ion incidence angle of 45° from normal to the carbon and Fe surfaces. 1 Figure S1: Schematic diagram of the experimental setup for Fe-incorporated CNF fabrication.
The Ar + ion irradiation was carried for 60 min at room temperature for preparation of Fe incorporated CNF samples. The ion beam employed was 6 cm in diameter, with energy and current density of 600 eV and 6.0 mA/cm 2 , respectively. The basal and working pressure were 1.5 × 10 -5 and 2.0 × 10 -2 Pa, respectively. Surface morphology of the sample was observed carefully by scanning electron microscope.
In this process we grow single CNF on every respective conical protrusion.
In-situ TEM analysis of Fe incorporated CNF:
The prepared sample was cut into 2 mm width and directly mounted on TEM holder for the in-situ TEM observation (JEOL JEM-2010HR). The sample was mounted as a cathode on a stationary stage while a Tungsten (W) nanoprobe as an anode on a piezo-driven stage of TEM specimen holder (JEOL; EM-Z02154T).
The applied bias voltage in the two probe measurement system for individual Feincorporated CNF was carried out in a working pressure of 1 × 10 -5 Pa. The microscope was operated at an acceleration voltage of 200 kV. TEM images were continuously recorded using a CCD camera and using an image recording application. The current flow with increased bias voltage and respective structural transformation of Fe-CNF were observed and recorded.
Structural transformation of Fe incorporated CNF:
Figure S2 with bamboo like structure. In the previous study of Fe-incorporated CNF in field emission mode also we observed formation CNT-like hollow structure with electromigration of Fe particles. 2 In contrast to these results for Fe-CNF, we observed significant behavior of structural transformation and graphene formation process for Cu-CNF. [1] [2] [3] [4] [5] 
